Changes in hepatic glutathione concentration modify cadmium-induced hepatotoxicity.
Cd has a strong affinity for sulfhydryl groups and is hepatotoxic. Thus, to further understand the mechanism of Cd-induced liver injury, the effect of increased and decreased hepatic glutathione (GSH) concentration on Cd-induced liver injury was examined. Liver GSH was lowered by pretreating rats with phorone (250 mg/kg, ip) or diethyl maleate (0.85 mg/kg, ip) 2 hr prior to challenge with various doses of Cd. Ten hours after Cd (1) 40-80% of the rats pretreated with phorone or diethyl maleate and challenged with 1.0-2.0 mg Cd/kg died whereas no mortality was observed in the control group; (2) plasma enzyme activities of alanine (ALT) and aspartate (AST) aminotransferase and sorbitol dehydrogenase (SDH) were markedly increased in phorone and diethyl maleate-pretreated rats challenged with Cd (0.7-2.0 mg/kg) versus control rats; and (3) moderate changes in liver histology were observed in corn oil pretreated and Cd challenged rats, while prior depletion of GSH potentiated histopathologic changes in liver produced by Cd alone. Another group of rats received cysteine (1.9 g/kg, po) 3 hr prior to injection of a lethal dose of Cd. Cysteine pretreatment increased liver GSH levels by 22% 3 hr after administration and attenuated Cd-induced liver injury as evidenced by marked decreases in plasma ALT, AST, and SDH activities. Pathological changes in liver were also reduced. These data indicate that liver reduced GSH concentration is important in modulating Cd-induced hepatotoxicity.